Galpha i2 enhances in vivo activation of and insulin signaling to GLUT4.
Heterotrimeric G-proteins, including Galpha(i2), have been implicated in modulating glucose disposal and insulin signaling. This cross-talk between G-protein-coupled and tyrosine kinase-coupled signaling pathways is a focal point for the study of integration of cell signaling. Herein we study the role of Galpha(i2) in modulating glucose transport, focusing upon linkages to insulin signaling. Utilizing mice harboring a transgene that directs the expression of a constitutively activated, GTPase-deficient mutant of Galpha(i2) (Q205L) in adipose tissue, skeletal muscle, and liver, we demonstrate that Galpha(i2) regulates the translocation of the insulin-sensitive GLUT4 glucose transporter in skeletal muscle and adipose tissue. The expression of Q205L Galpha(i2) increased glucose transport and translocation of GLUT4 to the plasma membrane in vivo in the absence of insulin stimulation. Adipocytes from the Q205L Galpha(i2) mice displayed enhanced insulin-stimulated glucose transport and GLUT4 translocation to the plasma membrane to levels nearly twice that of those from littermate controls. Phosphatidylinositol 3-kinase and Akt activities were constitutively activated in tissues expressing the Q205L Galpha(i2). Studies of adipocytes from wild-type mice displayed short term activation of phosphatidylinositol 3-kinase, Akt, and GLUT4 translocation in response to activation of Galpha(i2) by lysophosphatidic acid, a response sensitive to pertussis toxin. These data provide an explanation for the marked glucose tolerance of the Q205L Galpha(i2) mice and demonstrate a linkage between Galpha(i2) and GLUT4 translocation.